Multipurpose semi-physical model for parallel aligned liquid crystal devices by Martínez Guardiola, Francisco Javier et al.
MEETING 
2017 EM N Meeting on Phot o n ics & 
Col laborative Co nfe rence on Plasma Physics 
Energy Materials Nanotechno logy 
Sept ember 4th -8th in Budapest, Hungary 
Program&Abstracts 
M ATECSS .miii. 
un1lWon I N R S 
.... -...,_. 
-- . 
--
fl Springer 
2017 EMN Photonics & Plasma Physics PROGRAM & ABSTRACT 
Thursday September 7 
Rakoczi I Room A 
;;L'~.· (!···- .:1;;;~;-· ·sess~on.1:sip,cop;fb;otonj~s :,' :;'en~,: F~~ncis£~ ;Jayier-~hu:tinez <fuardio~ -~~'• F"\'. 
A44: Electroluminescence efticiencies 
Christophe Labbe 
13:30 -13 :55 
of rare earth ions in silicon-based hosts 
Laboratoire CIMAP, France 
A55 
A45: Hypenmiform disordered materi<ils Milan Milosevic 
13:55 -14:20 University of Southampton, UK 
and devices for silicon photonics 
A56 
A46: Efficient near-infrared light 
Rui Huang 
emission and optical gain in Si quantum 
14:20-14:45 Hanshan Normal University, China 
dots based on silicon oxynitride 
A57 
multilayer structures 
A47: Strained germanium: A proniising <;i~ek Boztug 
14:45-15:10 material platfonn for the development of TED University, Turkey 
Si-compatible infrared laser A59 
Elisa Vitiello 
A48: Spin-dependent direct gap 
Universitit degli Studi di Milano Bicocca, 
15:10-15:35 emission in tensile-strained Ge films on 
Si substrates 
ftaly 
A60 
15:35-15:55 Session Break 
, l~.i~rr~ : ·'~r :~:-;;~;~. " '1 ' • • ·-;,;. - ~~ ,., ' • - " • , ••:< eh'·. Mil'' .Mil _"i. fi '. 't-' . ' · Se~.s1om rj~vel Pboti>mc Devices rur: · an os~r~c 
'' ·'.< V .c· . > <.< 
-
... 
A49: Multipurpose semi-physical model 
Francisco Javier Martinez Guardiola 
15:55-16:20 Universidad dc,Alicante, Spain 
for parallel aligned liquid crystal devices 
A61 
A50: Curved Surface Nano-Lithography 
Yung-Chun Lee 
National Cheng Kung University, Tainan, 
16:20-16:45 with Applications on Optical Anti-
Taiwan 
Reflection and Plasmon Resonance 
A63 
A51: Silicon subwavelength Robert Halir 
. 
16:45-17:10 metamaterials : from basics to recent Universidad de Malaga, Spain 
applications A64 • 
A52: Solubility Correlation of Chin-Ti Chen 
Institute of Chemistry, Academia Sinica, 
17:10-17:35 Thermochromism and Photovoltiac of 
pBCN Copolymers 
Taiwan 
A65 
A53: Plasmon-Enhanced Spectroscopies Cosmin Fat·cau 
17:35-18:00 on Nanostructured Films Obtained bv Babes-Bolyai University, Romania 
Colloidal Self-Assembly A66 
18:10 Dinner Social 
Program. 10 
r r 
2017 EMN Photonics & Plasma Physics PROGRAM & ABSTRACT 
of optical gain in Ge-based lasers. Our results provide a step fonnrd in d1e inYestigation of the dynamics of non-
equilibrium spin populations in group IV materials, and confirm Ge as a promising candidate for the development 
of next-generation CM OS-compatible de\ ices featuring spintronics and photonics functionalities [4]. 
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Figl. Low temperature (4K) PL spectra for n-doped (a), intrinsic (b) and p-doped (c) of Ge-on-Si epilayers, resolved for 
right- (a+) and left-handed (a-) helicity. The upper panels provides the full polarimetric analysis reporting the 
colour-coded PL intensity map as a function of the angle between an optical retarder and a linear polarizer placed 
along the emission path. 
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The Parallel Aligned Liquid Crystalmicrodisplays (PA-LC) has become a widely used device for optics 
and photonics applications. Our group has done an intense work for characterizing this kind of displays. We 
propose a PA-LC model that allows us to predict the device performance in a wide range of incidence angles rutd 
for any wavelength in dte visible. 
We have applied a reverse engineering approach that, from a reduced amount of measurements, allows us 
to infer some parameters related wid1 the manufacturing of the device. These parameters are usually hidden to the 
nonnal user, and d1ey can be interesting in order to design our photonic application. 
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We use an averaged Stokes polarimetric method to obtain the retardance introduced ~or ei ery gray level [ 1]. 
Tins method provides us the retardance measurements that will be used to calculare some parameters in our 
proposed model of a P A-LC cell. 
Figl. Diagram for the Pi\-LC cell used in proposed model. 
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Fig2. LC-director Tilt angle as a function of Gray 
From the model presented in fig. l , we do not kno-w the parameters such as refraction indices or the cell gap 
d. To avoid this lack of knmvledge vve "~11 define some optical parameters that we can fit from the calibration 
measurements [2] . The measurements used are the retardance as a ftmction of gray level (ON -State) for incidences 
~ . 
angles of 3° and 35°, and the retardance introduced with the display switched off at these incidences (OFF -State) . 
Fitting these measurements with the anal:ytical expression provided b:y our model we obtain the Yalues for the hvo 
OFF-State parameters in the model, and we can infer too, the angle formed by the LC-director for the different 
gray levels applied (ON-State), shm:m in fig2. Mtenvards we can use the analytical expression to compute the 
retardance range for every wavelength in the visible and for different angles of incidence. 
In summary, we have validated a semi -physical model for PA -LC cells, and used it to predict the perfom1ance 
of our displays in a specific experiment. All the information extracted comes from a very easy to implement 
characterization method as the average Stokes polarimetry presented in a previous work [ 1]. 
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